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(54) METHOD FOR PREPARATION OF GRANULATED PHOSPHOGYPSUM
(57) Abstract: 
FIELD: technological processes; construction.
SUBSTANCE: invention solves problem of how to
involve mass industrial waste phosphogypsum into
production cycle as analog of construction
material of natural origin. Method for
preparation of granulated phosphogypsum includes
mixing of initial phosphogypsum with binder and
further rolling of mixture, at that binder used
is return powder of phosphogypsum produced in
mode of granulated material thermal treatment at
the temperature of 170-200°C and its further
crushing, at that portion of material recycle
makes mostly up to 0.5 of total flow.
EFFECT: reduction of expenses in process of
granulated phosphogypsum production.
4 ex
Ñòðàíèöà: 2
EN
R
U
2
3
4
5
8
2
8
C
1
1
C
8
2
8
5
4
3
2
U
R
RU 2 345 828 C1
Èçîáðåòåíèå îòíîñèòñ  ê îáëàñòè ïðîèçâîäñòâà ñòðîèòåëüíûõ ìàòåðèàëîâ è ìîæåò áûòü
èñïîëüçîâàíî äë  ãðàíóëèðîâàíè  ôîñôîãèïñà, ïðèìåí åìîãî â êà÷åñòâå ðåãóë òîðà
ñðîêîâ ñõâàòûâàíè  öåìåíòà è â æóùèõ ìàòåðèàëîâ âçàìåí ïðèðîäíîãî ãèïñîâîãî êàìí .
Èçâåñòåí ñïîñîá ãðàíóëèðîâàíè  ôîñôîãèïñà [àâòîðñêîå ñâèäåòåëüñòâî ÑÑÑÐ
¹710616, êë. Â01J 2/28]. Ñîãëàñíî ýòîìó ñïîñîáó ôîñôîãèïñ ñ âëàæíîñòüþ 25%
ïåðåìåøèâàåòñ  ñ ðàñòâîðîì àçîòíîé êèñëîòû, ïîñëå ÷åãî ïîëó÷åííóþ ìàññó ïîäàþò â
ãðàíóë òîð, çàòåì ïîëó÷åííûå ãðàíóëû ïîäâåðãàþò îïóäðèâàíèþ êàðáîíàòíûì àãåíòîì,
íàïðèìåð ìåëîì.
Íåäîñòàòêîì ýòîãî ñïîñîáà  âë þòñ  èñïîëüçîâàíèå àãðåññèâíîãî âåùåñòâà,
ïðèñóòñòâèå êîòîðîãî îêàçûâàåò îòðèöàòåëüíîå âëè íèå íà êà÷åñòâî öåìåíòà è â æóùèõ.
Èçâåñòåí òàê æå ñïîñîá ãðàíóëèðîâàíè  ôîñôîãèïñà ïóòåì ñìåøèâàíè  åãî ñî ñìåñüþ
øëàêîïîðòëàíäöåìåíòà è ñóëüôàòà íàòðè , âç òûõ â êîëè÷åñòâå 5-10 è 0,5-2%
ñîîòâåòñòâåííî îò ìàññû ñóõîãî ôîñôîãèïñà, ñêàòûâàíè  ïîëó÷åííîé ìàññû â ãðàíóë òîðå
ñ ïîñëåäóþùåé ïîäñóøêîé ãðàíóë äî âëàæíîñòè 8-13% [àâòîðñêîå ñâèäåòåëüñòâî ÑÑÑÐ
¹1446109, êë. Â01J 2/28]. Íåäîñòàòêîì ýòîãî ñïîñîáà  âë þòñ  ìàëà  ïðî÷íîñòü ãðàíóë,
ñêëîííîñòü èõ ê ñëèïàíèþ.
Íàèáîëåå áëèçêèì ê çà âë åìîìó, ïðèí òîìó çà ïðîòîòèï,  âë åòñ  ñïîñîá ïîëó÷åíè 
ãðàíóëèðîâàííîãî ôîñôîãèïñà, âêëþ÷àþùèé ñìåøèâàíèå ïîñëåäíåãî ñ öåìåíòíîé ïûëüþ è
ñêàòûâàíèå ñìåñè, îòëè÷àþùèéñ  òåì, ÷òî ïîëó÷åííûå ïîñëå ñêàòûâàíè  ãðàíóëû
ïîäâåðãàþò îïóäðèâàíèþ ìèíåðàëüíûì òîíêîäèñïåðñíûì ïîðîøêîì ñ óäåëüíîé
ïîâåðõíîñòüþ 300-500 ì2/êã [ïàòåíò ÐÔ ¹2087420, êë. Â01J 2/28]. Ê íåäîñòàòêàì
ïðîòîòèïà ñëåäóåò îòíåñòè äâîéíûå òðàíñïîðòíûå ðàñõîäû, ñâ çàííûå ñ èñïîëüçîâàíèåì
öåìåíòíîé ïûëè.
Òåõíè÷åñêîé çàäà÷åé çà âë åìîãî ðåøåíè   âë åòñ  ñîêðàùåíèå çàòðàò. Óêàçàííà 
òåõíè÷åñêà  çàäà÷à äîñòèãàåòñ  òåì, ÷òî â ñïîñîáå ïîëó÷åíè  ãðàíóëèðîâàííîãî
ôîñôîãèïñà, âêëþ÷àþùåì ñìåøèâàíèå èñõîäíîãî ñ â æóùèì è ñêàòûâàíèå ñìåñè,
îòëè÷àþùèéñ  òåì, ÷òî â êà÷åñòâå â æóùåãî èñïîëüçóþò âîçâðàòíûé ïîðîøîê ôîñôîãèïñà,
ïîëó÷åííûé â ðåæèìå òåðìîîáðàáîòêè ãðàíóë òà ïðè òåìïåðàòóðå 170-200°Ñ è
ïîñëåäóþùåãî èçìåëü÷åíè , ïðè ýòîì äîë  ðåöèêëà ìàòåðèàëà ïðåèìóùåñòâåííî
ñîñòàâë åò äî 0,5 äîëè îáùåãî ïîòîêà.
Ñóùíîñòü çà âë åìîãî ñïîñîáà ñîñòîèò â òîì, ÷òî êîíå÷íûé ïðîäóêò - ãðàíóëèðîâàííûé
ìàòåðèàë ðàçäåë åòñ  íà äâà ïîòîêà. Îäèí èç ïîòîêîâ âûâîäèòñ  èç öèêëà â êà÷åñòâå
òîâàðíîãî ïðîäóêòà. Âòîðîé ïîòîê ïîäâåðãàåòñ  èçìåëü÷åíèþ è ñìåøèâàåòñ  ñ èñõîäíûì
ôîñôîãèïñîì. Èñõîäíûé ôîñôîãèïñ - ïîðîøêîîáðàçíûé îòõîä ïðîìûøëåííîãî
ïðîèçâîäñòâà ïðåèìóùåñòâåííî â ôîðìå äâóâîäíîãî ñóëüôàòà êàëüöè . Åãî ñìåøåíèå ñ
ïîëóâîäíîé ôîðìîé ñóëüôàòà êàëüöè  â ðåæèìå ãðàíóë öèè ñ âîäíûì ðàñòâîðîì
îáåñïå÷èâàåò íåîáõîäèìóþ ïðî÷íîñòü ãðàíóë. Íà îñíîâàíèè ýêñïåðèìåíòàëüíûõ äàííûõ
óñòàíîâëåíî, ÷òî íà èçìåëü÷åíèå è ðåöèêë äîñòàòî÷íî íàïðàâë òü íå áîëåå 0,2 ïîòîêà,
ïðè ýòîì óâåëè÷åíèå äîëè ðåöèêëà âåäåò ê óïðî÷íåíèþ ãðàíóë. Âîçâðàò áîëåå 0,5 ïîòîêà
íå âëè åò íà óâåëè÷åíèå ïðî÷íîñòè ãðàíóë, íî ñóùåñòâåííî óõóäøàåò òåõíèêî-
ýêîíîìè÷åñêèå ïîêàçàòåëè ïðîèçâîäñòâà. Ñóùíîñòü çà âë åìîãî ñïîñîáà ïîäòâåðæäàåòñ 
ïðèìåðàìè.
Ïðèìåð 1. Èñïîëüçîâàí ôîñôîãèïñ îòâàëà Ñðåäíåóðàëüñêîãî ìåäåïëàâèëüíîãî çàâîäà.
Äë  ìîäåëèðîâàíè  ïðîöåññà ïðèìåíåí ëàáîðàòîðíûé òàðåëü÷àòûé ãðàíóë òîð è
ñóøèëüíûé øêàô òèïà ÑÍÎË ñ êîíòðîëèðóåìîé òåìïåðàòóðîé. Ïåðâà  ïîðöè  ñìåñè
ôîñôîãèïñà èñõîäíîãî è ñòàíäàðòíîãî ãèïñà ïðè ñîîòíîøåíèè 8:2 îáùåé ìàññîé îäèí
êèëîãðàìì ãðàíóëèðîâàëàñü â ðåæèìå ñêàòûâàíè  ñ èñïîëüçîâàíèåì âîäû. Ïîñëå
ãðàíóë öèè 80% ïðîäóêòà âûâîäèëèñü èç öèêëà. 20% ïîäâåðãàëèñü òåðìîîáðàáîòêå ïðè
òåìïåðàòóðå 170-200°Ñ â òå÷åíèå 2 ÷àñîâ. Èçìåëü÷åííûé òåðìîîáðàáîòàííûé ïîðîøîê
èñïîëüçîâàëñ  â êà÷åñòâå â æóùåãî â ñëåäóþùåì öèêëå ñî ñâåæåé ïîðöèåé ôîñôîãèïñà
èñõîäíîãî. Â ïðåäñòàâëåííîì ðåæèìå ïðîâåäåíû 5 öèêëîâ. Ïîëó÷åíî 4 êã
ãðàíóëèðîâàííîãî ôîñôîãèïñà. Ïîëó÷åííûå ãðàíóëû ôîñôîãèïñà èìåþò íà÷àëüíóþ
ïðî÷íîñòü íà ñæàòèå 1-1,4 ÌÏà
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Ïðèìåð 2. Èñïîëüçîâàí òåðìîîáðàáîòàííûé è èçìåëü÷åííûé ôîñôîãèïñ, ïîëó÷åííûé â
ïðèìåðå 1. Ñîîòíîøåíèå îñíîâíîãî ïîòîêà ê ðåöèðêóëèðóåìîìó ñîñòàâèëî 6:4. Ïðîâåäåíî
ï òü öèêëîâ. Ïîëó÷åíî 3 êã ãðàíóëèðîâàííîãî ôîñôîãèïñà. Ïîëó÷åííûå ãðàíóëû
ôîñôîãèïñà èìåþò íà÷àëüíóþ ïðî÷íîñòü íà ñæàòèå 1,5-1,8 ÌÏà.
Ïðèìåð 3. Ñîîòíîøåíèå îñíîâíîãî ïîòîêà ê ðåöèðêóëèðóåìîìó 5:5. Ïðîâåäåíî 5 öèêëîâ.
Ïîëó÷åíî 2,5 êã ãðàíóëèðîâàííîãî ôîñôîãèïñà. Íà÷àëüíà  ïðî÷íîñòü íà ñæàòèå 2,1-2,2
ÌÏà.
Ïðèìåð 4. Ñîîòíîøåíèå ïîòîêîâ 6:4. Ïðîâåäåíî 5 öèêëîâ. Ïîëó÷åíî 2 êã
ãðàíóëèðîâàííîãî ôîñôîãèïñà. Íà÷àëüíà  ïðî÷íîñòü íà ñæàòèå 2,2-2,3 ÌÏà.
Òàêèì îáðàçîì ïðè ðåàëèçàöèè çà âë åìîãî ñïîñîáà äîñòèãàåòñ  îáðàçîâàíèå
ãðàíóëèðîâàííîãî ïðîäóêòà áåç èñïîëüçîâàíè  èíîðîäíûõ äîáàâîê, ÷òî ðàñøèð åò ñïåêòð
ïðèìåíåíè  ìàòåðèàëà, êàê àíàëîãà ïðèðîäíîãî ãèïñîâîãî êàìí .
Ôîðìóëà èçîáðåòåíè 
Ñïîñîá ïîëó÷åíè  ãðàíóëèðîâàííîãî ôîñôîãèïñà, âêëþ÷àþùèé ñìåøèâàíèå èñõîäíîãî ñ
â æóùèì è ïîñëåäóþùåå ñêàòûâàíèå ñìåñè, îòëè÷àþùèéñ  òåì, ÷òî â êà÷åñòâå â æóùåãî
èñïîëüçóþò âîçâðàòíûé ïîðîøîê ôîñôîãèïñà, ïîëó÷åííûé â ðåæèìå òåðìîîáðàáîòêè
ãðàíóë òà ïðè òåìïåðàòóðå 170-200°Ñ, è ïîñëåäóþùåãî åãî èçìåëü÷åíè , ïðè ýòîì äîë 
ðåöèêëà ìàòåðèàëà ñîñòàâë åò ïðåèìóùåñòâåííî äî 0,5 îáùåãî ïîòîêà.
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